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Flow from a 45° slice

Scope

The primary variables which govern the angle of outflow and contraction coefficient for a 45° slice are shown
in Fig. 1. The depth B may be to a free surface or to a rigid boundary.

Fig. 2 shows the angle of outflow, 3, as a function of the relative bottom lip extension and the geometric ratio
b/B.
Fig. 3 is a companion chart for determining the contraction coefficient for the jet defined as C. = d/b.

Safety Precautions

No safety precautions have been specified for use with this technical information paper.
Content

The information given in Figs. 2 and 3 was derived for a nonviscous, ideal fluid and can be used to predict
high velocity outflows of dilute fiber suspensions in water, provided that the effects of gravity and surface tension
are small and the flow is unobstructed for a distance of several times the slice opening b. Example calculations are

given in TAPPI TIP 0410-02 “Flow From a Vertical Slice.”
The angle of outflow and contraction coefficient were calculated from the parametric equations.

TIP Category: Data aﬁ 8&% ent S

Document Sharing Hub

Provided by IHS Licensee=University of Alberta/5966844001, User=albert, sam
No reproduction or networking permitted without license from IHS Not for Resale, 11/10/2014 04:19:22 MST

Full document details: TAPPI TIP 0410-03 2004


http://www.avadocuments.com/doc/tappi-tip-0410-03-2004
http://www.avadocuments.com/doc/tappi-tip-0410-03-2004

Flow from a 45°slice / 2

TIP 0410-03
B\ .. [ (x p).x , 1+c2( o) 1-c2( )
L cos 8 In|tan ) +sin B Inftan i 2 +§(cosﬁ+s|nﬂ)+ c tanh cf+ < tan ¢
La1-2
b [cos B-sinp) In[tan (£+E)]+{cos B+sinf In[tan (E—E):I+HCOS g+l rc” tanh_”/Ecz+1_c2 tan” ﬁcz
8 2 8 2 c 11c c 1-¢
and )
C,=3 i
c= - = 2 4 2 B
c ~si —+= =5 € tan”
b ( os B-sin [3) In[tan("+ﬂ)]+(cos ﬂ+sinﬂ) In[tan(” ﬁ)]wrcos [5+1+° tanh ﬁ°2+1- t ﬁcz
8 2 8 2 c 1+c c 1-c
in which c=4._Cb
B B
is a geometric ratio related to the contraction coefficient C.. For the case that b/B = 0, the equations can be
reduced to
cosf | tan(-‘z) +sinB Inrtan(fuﬁ)]J(cos/}+sinﬁ)+2
L_oyp 2 2 QJ 2
5"
{cosﬁ —sinﬁ) In[tan(g +§)] +(cos[3 + sinﬁ) In[tan(g- —g)}+ mcosf +2Y2
and
c.=3d . il
b i V4 ﬁ i b4 ﬂ
cosp —-sin anl— +—{|+{COSP +SsIn njtan — ——! + ACosSP +
(cos s ~sing) Intan(z. + Z ||+ (cosp + sing) Inftan| 2~ p+2V2
WH////////////
+L
> d= Cc b
Fig. 1. Dimensions for flow from a slice.
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Fig. 2. Theoretical angle of outflow from a 45° slice.
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